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(54) INK JET RECORDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect exactly a residual 
quantity of ink by a method wherein an actuator is 
displaced by impression of driving voltage to spray ink 
liquid in an ink chamber, and existence of the ink is 
detected based on variation of a signal generated by 
mechanical resonance of the actuator. 
SOLUTION: A head driving part 19 impresses driving 
voltage to an electrode 77 of a channel corresponding to 
a printed data to shear deform a piezoelectric side wall 
76 thereby, and a volume of a pressure chamber 75 is 
decreased. When ink exists in the pressure chamber 75, 
ink is sprayed from a nozzle 73a of a nozzle plate 73. 
Thereafter, ink in an ink cartridge is fed to the pressure 
chamber 75, and the piezoelectric side wall 76 is 
buffered by the ink. However, when ink does not exist in 
the pressure chamber 75, though back electromotive 
force is generated, running out of the ink is detected 
from a voltage state including this back electromotive 
force with a judging part 60. 
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tween, in one of which recesses are disposed said first specific resistance is greater than that across the other 
pair of electrodestfoir detecting the-fluid-specific stan- electrodes; 

dard resistancer;and in: the other- of which recesses is . 9. A device according to claim 5, wherein all elec- 

disposed a-furtHerelectrode which^ together with one trodes possess an equal effective surface and in order to 
of said first iwb electrodes, comprise said; second pair of 5 achieve a clearly defined switching characteristic of the 

electrodesfotdetennihihg t the resistance which changes circuit arrangement, the fixed resistors of said measur- 

in dependence-upon the.Ievel of the fluid: ing bridge are so proportioned that when the supply 

4. A supply container acc9rding to cl^ 3^ . wherein container is full, the \ voltage drop across the electrodes 
an effective: surface of one of the electrodes; which which detect the fluid-specific resistance is greater than 
detects the; fluid-specific standard resistance, is smaller 10 that across the other electrodes. 

than that of the other electrodes; whereby when the 10. A device according to claim 6, wherein, in order 

supply container is full^ the yoltagb drop across the to achieve a clearly defined switching characteristic of 

electrodes which detect the fluid-specific resistance is the circuit arrangement, an active surface of one of the 

greater than L that across the other electrodes. electrodes which detects the fluid-specific standard 

5. In a device for monitoring the supply of electri- 15 resistance, is smaller than that of the other electrodes, 
pally conductive recording fluid' in a supply container whereby when the supply container is full, the voltage 
for ink recording devices* and other recording devices drop across the electrodes which detect the fiuid- 
utilizihg- recording fluid^ employing electrodes which specific resistance is greater than that across the other 
are: wetted. by^recordingifluid, andfc circuit arrangement electrodes. 

which detects:the: electrical resistance between the elec- 20 11. A device according to claim 6, wherein all elec- 
trodes antfactuates a display device when the amount of trodes possess an equal effective surface and in order to 

recording fluid 'falls belowa specific supply volume, the achieve a clearly defined switching characteristic of the 

combination of at least three electrodes provided within circuit arrangement, the fixed resistors of said measur- 

said supply container, two electrodes of which define ing bridge are so proportioned that when the supply 

therebetween a fluid^specific standard resistance, 25 container is full, the voltage drop across the electrodes 

formejfby the recording? fluid, and two electrodes de- which detect the fluid-specific resistance is greater than 
fine therebetween a resistance, formed by the recording that across the other electrodes, 

fluid; ' which changes in dependence upon the level of 12; A device according to claim 5, comprising in 

the? fluid; at least* those electrodes which detect the . further combination, a differential amplifier, a bridge 

fluid-specific standard resistance being disposed in an 30 diagonal of said measuring bridge circuit being coupled 

area of the supply container which is constantly wetted to the inputs of said differential amplifier, and a pulse 

by fluid; a resistance measuring bridge circuit, the arms generator connected to supply pulses to said measuring 

of whichCare in the form of respective voltage dividers, bridge, which controls the phase state of the output 

the. resistances of which comprise the respective- resis- signals of said differential amplifier in dependence upon 

tances formed- by the recording fluid and cooperable 35 the voltage states existing across the measuring bridge, 

fixed resistors. forming the measurement criterion. 

6i A device according to claim 5, wherein one volt- 13. A device according to claim 12, comprising in 

age divider of said bridge comprises the recording fluid further combination a second differential amplifier, 

resistances and tlie other voltage divider comprises the which is so connected to said measuring bridge circuit 

fixed resistprs. 40 that ^responds, to a decrease in the fluid level in said 

7. A device according to claim 5, wherein one volt- supply container, prior to the response of said first dif- 
age divider of said bridge comprises a fixed resistor and ferential amplifier indicating exhausting of said fluid, for 
one s of the] recording fluid ' resistances, and the other giving an early warning of the approach of such exhaus- 
voltage divider comprises a fixed resistor and the other tion. 

of said recording fluid resistances. , 45 14. A device according to claim 13, comprising in 

8. A device according jo claim .5; wherein, in order to further combination, means, including contacts adapted^ 
achieve a clearly defined switching characteristic of the to be actuated by the paper upon which the recording 
circuit arrangement,, an active surface of one of the fluid is to be deposited, when the paper supply is ex- 
electrodes v which detects the fluid-specific standard hausted, connected to said first mentioned amplifier for 
resistance, issmaller than that of the other electrodes, 50 causing the latter to respond in the same manner as it 
whereby when the supply container is full, the voltage would if the supply of recording fluid were exhausted, 
drop across the^ electrodes which detect the fluid- *'«**♦ 
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